DISCUSSION ON THE ORGANIZATION AND ADMINISTRATION OF EPIDEMIOLOGICAL INQUIRIES Dr. R. N. Curnow (Cornwall C.C.) : The fundamental points in an epidemiological inquiry are: ascertainment of the existence of an outbreak; administrative responsibility for organizing the inquiry; the epidemiological team; and then possible improvements in the present service.
Ascertainment of an outbreak.-The Medical Officer of Health ;s usually made aware of an outbreak by notification through the usual channels. Formal notification is sometimes slow and incomplete; liaison with the bacteriologist and the fever hospital will often give information long before formal notification. Nevertheless formal notification is an indispensable indicator for which there is no substitute. Dysenteric infections, mild pemphigus, the so-called reactionary temperatures in a maternity ward, and other infections of a similar character sometimes quietly run their course for a long time before the need for an investigation becomes apparent. Once the importance of the epidemiological outlook is appreciated, sequences of events become suggestive; for example, in a residential nursery containing some 35 infants, four infants died in less than two years, the causes of death being considered to be meningococcal septicaemia; tuberculous meningitis (after an illness of a few days); influenza (there were no other cases at the time) and pneumonia respectively. Post-mortem examination corrected the diagnosis in the last case to meningococcal septiciemia. The only nurse present on the staff throughout the whole period was a carrier of N. meningitidis Group at the time of the first case, then became negative; thenpersistently positive on examination after the last case. She has been transferred from the nursery; the sequence of events in this nursery is suggestive though not conclusive, but strongly indicates the importance of developing the epidemiological point of view.
The cause of this delay in appreciating the epidemiological nature of certain illnessses is undoubtedly due to some deficiency in our medical education coupled with the difficulty under present arrangements of diffusing to the medical profession as a whole the recent rapid advances in bacteriology and epidemiology. Reforms in the teaching of epidemiology have already been suggested by the Social and Preventive Medicine Committee of the Royal College of Physicians of London.
The administrative respontsibility for organizing an epidemiological inquiry should rest definitely on one individual othierwise delay and indecision will hamper the investigation. This is difficult in a county area.
The medical officer of health is responsible for organizing an investigation into an outbreak of infectious disease. In a county borough there is no ambiguity about such a statement because there is only one medical officer of health of a county borough; in a county, however, there are two medical officers of health concerned in each part of the county, namely, the medical officer of health of the county district and the medical officer of health of the county. The powers and duties relating to the prevention and treatment of notifiable diseases are placed upon the councils of the county districts and not upon the County Councils; the Sanitary Officers (outside Loondon) Regulations 1935, place upon the medical officer of health of a county district the duty of informing himself as far as is practicable respecting all matters affecting or likely to affect public health in the district and of being prepared to advise the local authority on any such matter. The Public Health (Infectious Diseases) Regulations 1927 place the duty of investigating outbreaks of certain infectious diseases clearly upon the medical officer of health of the county district. Notifiable diseases are notified by the medical practitioner to the medical officer of health of the district concerned so therefore it seems clear that the primary responsibility for organizing an inquiry into an outbreak of infectious disease in a county rests upon the medical officer of health of the district council, but further consideration will show that the county medical officer is intimately concerned.
He also, under the Sanitary Officers (outside London) Regulations 1935, is charged with the duty of informing himself as far as practicable respecting all matters affecting or likely to affect the public health in the county and of being prepared to advise the County Council on any such matter. As school medical officer he is concerned jointly with the medical officer of health of the county district with arrangements to prevent the spread of infection in the schools administered by the County Council as the local education authority. The intricate relationship and division of duties between the local sanitary authority and the education authority in connexion with the control of infection in schools has been the subject of a memorandum on the Closure of and Exclusion from Schools issued jointly by the Ministry of Health and the Board of Education. Under the maternity and child welfare arrangements, the county medical officer is also directly responsible for dealing with infectious cases. In those parts of the county where the County Council is the local supervising authority under the Midwives Acts, a midwife who considers herself likely to be a source of infection, notifies the county medical officer direct and it is his duty to suspend her from practice if necessary.
Although notifications by medical practitioners almost invariably go to the medical officer of health of the district council who makes a weekly return to the county medical officer there is an exception-ophthalmia neonatorum-where the nQtification is sent by the medical practitioner direct to the medical officer of health of the maternity and child welfare authority which in county areas includes the County Council to a greater or lesser extent.
Some district councils are the elementary education authorities with their own school medical service and some are not; some district councils are maternity and child welfare authorities, responsible for their own maternity and child welfare arrangements and some are not; some are local supervising authorities under the Midwives Acts and s,ome are not; I have known of a borough which was a maternity and child welfare authority only; several which also provide a school medical service but not a midwifery service and a number which provide all these; of course many local authorities provide none of these services; the County Council is responsible so far as these services are concerned for areas of the county of varying size for each service not already provided by the minor authorities; so that the duty of investigating an outbreak of infectious disease in a school or in connexion with midwifery practice varies in a county from one part to another, in some places being the responsibility of the county medical officer either as such or as the school medical officer, and in other places being the responsibility of the medical officer of health of the district council. In addition, both are charged with the duty of informing themselves as far as practicable respecting all matters affecting or likely to affect the public health of their areas.
Under present circumstances the only solution to the problem lies in the establishment of a satisfactory modus vivendi between the county medical officer and the medical officers of health of district councils, but even so, the complications unnecessarily created by the present administrative structure should clearly be resolved at the earliest possible moment.
The outbreak having revealed itself and the responsibility for organizing an inquiry having been settled, the next step is to bring into operation the epidemiologzcal team.
An investigation into an outbreak of infectious disease is one of the most outstanding examples of the success of medical team-work. The team will consist of the medical officer of health, the bacteriologist, the medical superintendent of the Isolation Hospital, and the medical statistician, with a field survey staff of assistant medical officers, health visitors, and sanitary inspectors as required. The investigation is planned at the outset by a conference at which the bacteriologist explains the help he can afford and the precision which bacteriology has reached in the particular disease under review. In these matters he is able to keep pace with the growth of knowledge through the excellent Emergency Public Health Laboratory Service. Medical officers of health are utilizing the services of the Emergency Public Health Laboratory Service wlhose bacteriologists have willingly undertaken field inquiries with conspicuous success. It is impossible to over-estimate the help of a statistician in certain types of inquiry. There is a mass of published evidence on the value of the statistical approach, and most of us have had some experience of its value. For instance, in an investigation into an outbreak of vomiting in Cornish schools undertaken in Cornwall by Dr. E. C. H. Huddy, a survey on purely statistical lines indicated quite clearly that the vehicle of infection was the school milk supply while the school canteen was completely exonerated. The medical superintendent of the Isolation Hospital who may well be the first to know of an epidemic confirms or corrects the clinical diagnosis of the cases, and his co-operation with the bacteriologist is a vital factor in the success of the inquiry. The medical officer of health is responsible for the general organization of the survey which is often undertaken by a member of the staff of the health department who hats taken a special interest in epidemiology. Such an epidemiologist tries to keep up to date by reading the literature, including the very informative monthly bulletins issued by the Ministry of Health and the E.P.H.L. Service, but the arrangements for post-graduate study and regular discussions are inadequate. Beyond this team there is always the opportunity in difficult inquiries of obtaining advice and help from one of the expert epidemiologists of the Ministry of Health.
For a future policy the creation of a completely new epidemiological service separate from the other public health services may be urged on the grounds of the rapid advance in bacteriology. It would involve the setting up of a complete new staff of large numbers ~37 of epidemiologists either with field staffs of assistant medical officers, health visitors and sanitary inspectors, or with the right at any moment to commandeer the staff of medical officers of health who would no longer themselves be responsible for epidemiological inquiries; the first method of staffing would be extravagant, the second impossible.
Much of the present public health administration is occupied with arrangements designed to prevent the outbreak of infectious disease, so that the severance of the epidemiological from the general public health services would produce a curious situation in which one service was concerned with the prevention of infections and another with the suppression of declared infection. This dichotomy would inevitably retard the speed of ascertainment of infection. Information on all health matters naturally flows into the health office and a duplication of the channels of communication must be confusing; for instance, is the midwife to notify the health office that she has had to summon medical aid, and a different office that she has been in contact with infection?
Is her general work to be inspected by one supervisor and her disinfection bv another? In the series of deaths in a nursery which I have alreadv described, the situation was revealed in connexion with general health administration and not as part of a formal epidemiological service.
Moreover, the administration of an epidenmiological inquiry requires not only a knowledge of bacteriology or of the epidemiology of individual diseases, it requires also a familiaritv with local government procedure, with the powers and duties imposed by legislation, and experience in public health administration. So manv new epidemiologists with the requisite knowledge and experience could only be derived from one source-the present public ihealth services--there is nlo alternative, and thus we should find ourselves back more or less at the starting point except that we should have made the present situation still worse confounded. Further consideration would only serve to make still more evident the obvious conclusion that epidemiology and the other branches of the health services are so interwoven as to be inseparable and there has been no such failure of the present services as would justify artificial experimentation with a new service with such obvious defects. On the contrary, the present services are generally so satisfactory that all that is needed is a welding together and strengthening of the present epidemiological service within the public health service itself.
In a public health epidemiological service, the staff of the health department-assistant medical officers, health visitors, sanitary inspectors, and clerks-can be transferred from one public health duty to another as the need arises, in epidemic time to form part of an epidemiological team and in quiet times to carry on with their normal public health duties, but having instruction in epidemiological methods from time to time from the medical officer who specializes in epidemiology. Such a medical officer with his training in public health and experience in the administration of a health department finds it easy to organize and operate a public health team in field wvork which has for a very long time been one of the normal functions of a health department, and which in the health services of the future will surely contribute still more to a system of general medical research. If he were recognized as of specialist status he could do more than could anv legislative reform to secure early ascertainment of epidemic disease by interesting members of the profession in this fascinating subject at meetings of medical societies and other informal gatherings.
In county boroughs there has been no difficulty in arranging such a service. In county areas the administrative muddle makes it more difficult. It is a matter of the first importance to produce a uniform comprehensive service in counties as well as in countv boroughs. There are two alternatives either to concentrate the service on the minor authorities or on the County Councils. The general tendency is towards placing the responsibility for these larger services more upon the shoulders of the major authorities. The proposals in the Education Bill are that County and County Borough Councils will be the authorities primarily responsible for the education services, with arrangements for delegation to some of the existing authorities; it is suggested that the Maternity and Child Welfare Clinic Services shall follow the Education Services. The Midwiferv Services in counties will probably remain with the County Councils. There is a general movement towards basing the Specialist Medical Services on larger areas, for it is clear that skill in any specialty depends on a wide and continuous experience as well as on training and qualifications. In the small area outbreaks of infection occur at irregular intervals, at one time being heavy and almost overwhelming but with long quiet periods during which it is difficult to maintain interest and which interrupt that steady flow of experience so necessary to efficiency. Problems caused by outbreaks of the less common infectious diseases cause acute anxiety when they are encountered at long intervals, but can be tackled more thoroughly as a matter of general routine in a service which covers a wide area. Our own experience in providing a Countv Council Isolation Hospital for the greater part of the County of Cornwall has shown that the centralization of the treatment of infectious disease produces a steadier flow of cases, avoids the wild fluctuation which commonly takes place in smaller areas, and provides a wide experience in the diagnosis and treatment of different infections; so also with epidemiology. Moreover, epidemic disease is no respecter of local government boundaries. The numerous instances of epidemic disease contracted in the area of one minor authority developing in another and complicating investigation suggest that within reasonable limits the wider administrative area would prove more efficient.
In view of all these considerations it seems only reasonable that a specialist epidemiological service should become the responsibility of the major authorities.
It is therefore not surprising to read in the White Paper on "A National Health
Service": "There will remain a field of day-to-day epidemiological work-many of the measures dealing with the notifications of the diseases, the local control of the spread of infection, and environmental factors affecting this. which are the subject of statutory powers under the Public Health Acts already-which can still be suitably carried out locally in the different parts of the joint authority's area, although it will probably be found that most of these activities should in future be centred in the County and County Borough Councils rather than diistributed more widely, as they are now, over the districts of the minor authorities." Such an arrangement would in fact bring County Councils in line with County Borough Councils. It is possible to envisage a uniform comprehensive epidemiological service in a county, flowing from the specialist epidemiologist on the headquarters staff down through the assistant medical officers who would hold " all-purpose " appointments as is already the case in many counties and who, under the guidance of the epidemiologist, could carry out the day-to-day routine epidemiological measures as part of their general duties.
So much for the local administration. There still remains the need for a more comprehensive organization which will weld together the epidemiological services of all the local authorities and ensure their continuing efficiency by stimulating interest, providing frequent discussions and descriptions of investigations, a centre staffed by men with the widest possible experience in epidemiology, available for consultation and assistance in case of serious local difficulties, and in this regard a continuation of the excellent consulting Epidemiological Services provided by the Ministry of Health. The Emergency Public Health Laboratory Service has greatly extended and organized the Bacteriological Services of the country. At the national centre there would be collected all the epidemiiological experience gained in the field by the epidemiologists of the local authorities who would be given the opportunity of regular general meetings with bacteriologists and with statisticians to share their experiences and the various devices which each had found of value in his own area.
In such a way a simple but comprehensive Epidemiological Service could be provided for every part of the country-a central organization, both educational and consultative, passing down through a uniform Epidemiological Service provided by the major local authorities as part of their Health Services, and resting upon a well-informed profession keenly interested in the detection of epidemiological problems. Prof. A. W. Downie (Liverpool): Before considering the laboratory side of epidemiological work there are two points which we should perhaps not overlook-the first is that much valuable work in tracing the source of outbreaks and devising methods for their control was done in the days before medical bacteriology had developed and the second point is that there is still a large number of epidemic diseases in which the bacteriologist can as yet give little help. How much can be achieved without such help has been demonstrated by Pickles of Aysgarth (1939) . Nevertheless no one will quarrel with the statement that in certain infectious diseases, the application of modern bacteriological methods has furnished exact data which have materially increased our knowledge of the mode of spread of these infections and pointed the way to improved methods of control.
Recent Advances in Bacteriology of Special Value in Epidemiological Inquiry
During the last ten or fifteen years the advances in bacteriology which are of particular interest in relation to our subject may be considered under two headings: (1) Improvement in methods for the detection and isolation of.pathogenic bacteria, and (2) improvements in methods for identifying bacterial types within a species.
(1) In the first category one may instance the use of gentian violet in blood agar plates for the iisolation of Streptococcus pyogenes, the addition of penicillin to cough plates for the detection of Hxmophilus pertussis, the tellurite miedia for the diagnosis of diphtheria and the improved selective media for the detection of organisms of the typhoid, Salmonella and dysentery groups. Such improved methods have not only made the laboratory diagnosis of established infections more reliable, but they have rendered more easy the detection of pathogenic bacteria in convslescents and in healthy contacts and in materials outside the human bodly--for example, streptococci and diphtheria bacilli in dust or milk and enteric organisms in sewage and water.
The part played by the infected healthy contact (subclinical infection) in the spread of disease has, of course, been recognized for years, even before the work of Dudley established the importance of this factor in diphtheria. Reports in the Monthly Bulletin of the Emergency Public Health Laboratory Service provide numerous instances of such subclinical infections in relation to outbreaks of scarlet fever and other streptococcal infections, diphtheria, dysentery and Salmonella infections. In the outbreak of waterborne paratyphoid at Brixworth reported in the Monthly Bulletin of February 1942, there were four typical clinical cases, but 21 of 30 other persons at risk excreted paratyphoid bacilli in the fteces and of these many showed no clinical evidence of their infection; the examination of contacts in a recent paratyphoid outbreak in Dundee disclosed a number of apparently healthv persons who were harbouring one or other of six different typesr of Salmonella organisms (Davidson and Brodie, 1944) . In outbreaks of undulant fever due to Brucella abortus, examination of the serum of those consuming the infected milk has shown that subclinical infections may greatly outnumber the clinical cases (Elkington et al. 1940; Cruickshank, T. C., and Stevenson, 1942) . The detection of these subclinical infections and convalescent carriers is usually possible only by laboratory tests and work in the last few years has shown that in many outbreaks of infectious disease such infections are more widespread than many of us suspected.
The improved methods of isolating pathogenic bacteria from dust and air have yielded results which have considerably modified our ideas on the mode of spread of upper respiratory tract infections (Cruickshank, R., 1942) .
(2) The recognition by cultural or serological methods of types within pathogenic species of bacteria has made considerable progress and the application of these methods has been of particular value in epidemiological work.
(a) In this country there seems to have been little occasion to utilize serological typing in the investigation of outbreaks of pneumococcal infection, but in America the work of Smillie and others has shown how pneumococcal typing has enabled the fspread of an epidemic type of pneumococcus in a community to be followed (Gilman and Anderson, 1938; Smillie and Jewett, 1940) .
(b) The value of serological grouping and typing of hiemolytic streptococci has been established by numerous reports during the last few years. It has been possible to trace the spread of a particular strain among staff and patients in a hospital ward, even though only a proportion of those infected developed symptoms. In general it is doubtful whether the work involved in detecting the carriers of an epidemic strain of hzemolytic streptococci in a community such as a school or nursery is justified by the result obtained by measures based on the findings. The repeated swabbing of pupils and staff in a school and the serological identification of the hzemolytic streptococci isolated may be quite a formidable task. Whether the work is to be undertaken or not will depend not only on the laboratory facilities available but on such factors as the extent of declared infection, the stage of the outbreak and the nature and size of the population at risk. When inquiring into cases of streptococcal puerperal sepsis, one cannot incriminate the midwife simply on the finding of htmolytic streptococci in her throat. It may be advisable to suspend her from duty if the streptococci isolated from her prove to belong to Group A; but before she can be considered on the bacteriological evidence as the likely source of infection, it is necessary to show that the streptococcus carried by the midwife is serologically identical with that infecting the patient.
(c) The typing of diphtheria bacilli may also be of value in tracing sources of infection. In 1940 and 1941 one or other of the three types tended to be prevalent in different localities of the Eastern Region. When, as occasionally happened, a case occurred due to a type not previouslv encountered in a narticular district, inquiry usually discovered, in close proximity to the case, a recently evacuated child who was carrying the new type.
(d) It is perhaps the bacteriophage typing of the enteric bacteria that has made possible the most spectacular results in recent epidemiological work. In 1938 Craigie (Craigie and Yen, 1938a) demonstrated that typhoid bacilli, all strains of which had previously been regarded as identical, could be subdivided into a number of types by his special bacteriophage technique. He showed (1938b) that these types were stable and that the discovery had great practical value in the investigation of typhoid outbreaks.
In this country the work has been followed up by Felix (1943) who has extended the technique to Bacterium paratyphostum B (Felix and Callow, 1943) . The value of the ,method in field investigations has been well illustrated by Bradley's account of the Proceedings of the Royal Society of Medicine typhoid outbreak due to type D, organisms (Bradley, 1943) and for paratvphoid infections by Hutchinson (1943) .
(e) The serological differentiation of Salmonella tvpes has added to our knowledge of the distribution of these bacteria among animals and the channels of spread to man. At the same time the importance of toxins of bacteria other than Salmonella organisms in causing outbreaks of acute gastro-enteritis has been receiving increased attention.
(f) Laboratory methods for identifying strains of bacterial species promise to prove useful in epidemiological inquiry into infection with other kinds of bacteria. In the January number of the Monthly Bulletin an account of two staphylococcal outbreaks was published from Cardiff in which both serological tvping and bacteriophage typing (Fisk, 1942) wvas used to trace the probable sources of infection (Hobbs, 1944) .
The techniques used in the study of viruses are of a special kind, not within the scope of the ordinary public health laboratory. Nevertheless the laboratory has given valuable assistance in the study of certain virus infections suchas epidemic influenza, smallpox, psittacosis, lymphocytic choriomeningitis and yellow fever; extensions of otur knowledge in this field and its application to the study of epidemic disease are requiredl and are certain to be forthcoming.
The Organization of Laboratory Services to Assist ii2Epidenziological Iniquiries
The Emergency Public Health Laboratory Service came iiito operation in 1939 to meet the threat of epidemic disease which the circumstances of war might favour. Although we have been fortunately free from the inicreased prevalenice of epidemics which was anticipated, I think that the work of this Service has been generally appreciated.
The laboratories were at first situated in rural areas whose population was expected to increase by evacuation from the large towns. Manv of these areas did not have their own public health laboratory and from many of them specimens had previously been sent to laboratories at a distance--e.g. from some parts of Wales to London. This of course involved unavoidable delay in transit of specimens and lack of personal contact between the bacteriologist and the local medical officers of health. Furthermore the placing of Emergency Public Health Laboratories in rtural areas has the advantage that in such areas, as Pickles has emphasized, outbreaks are more susceptible to detailed inquiry than in the large towns where channels of spread are more difficult to follow. Where special examinations are required involving technical methods bevond the resources of the ordinary laboratory of the Emergency Public Health Laboratory Service, facilities are made available through the co-operation of reference laboratories where such examinations can be made. Moreover the organization of the scattered laboratories into a unified service facilitates interchange and temporary increase of staff as circumstances require. By regular meetings at headquarters and in the regions, by circulation of journals and regular laboratory returns and through the Mlonthly Bulletin, bacteriologists are kept fully informed of recent work and improvements in technical methods. By the co-operation of many laboratories it has been possible to organize surveys from widely dispersed areas to add to our bacteriological knowledge of epidemic disease. Information of epidemiological interest has been passed quickly to headquarters where close liaison with the Ministry of Health is maintained. In this way the reports from the laboratories can be correlated centrally with information coming to the Ministry through the usual channels.
All these features are worth preserving in a well-organized National Laboratory Service but one matter in the administration of the Emergency Public Health Laboratory Service has not been mentioned. The system of payment by local authorities for work done on a fee-per-specimen basis is avoided. Service and enjoy such advantages as association with the Service entails. The cooperation of the public health laboratories of the Emergency Pathological Service in the London sectors has also facilitated the central collection of information from the laboratories concerning the distribution and spread of infectious diseases. In any future service, new laboratories will be required to make generally available the assistance which the Emergency Public Health Laboratory Service and associated laboratories have given during the war and the co-operation of more existing laboratories concerned with the diagnosis of infectious disease will be necessary. The first warning of an impending outbreak will not infrequently come from a general hospital laboratory. Under present arrangements the hospital pathologist may notify the public health laboratory of positive findings; but to avoid overlap and delay in setting in motion the machinery involved in the wider investigation which may be necessary, closer co-operation between the hospital pathologist, the medical officer of health and the local public health laboratory is desirable. Dr. Curnow has stressed the importance of stimulating the interest of the medical practitioner in epidemiological problems; this implies also a need to increase the appreciation of the medical profession generally of the help which the laboratory has to offer.
The outlying public health laboratories should be grouped around larger regional laboratories as exist to some extent in the Emergency Public Health Laboratory Service at present. These regional laboratories would serve as reference laboratories and mightbe associated with University departments of Bacteriology as in' the north of England now. In addition to the specialist examinations which such laboratories could unrdertake, members of the staff should be given opportunities for carrying on intensive research in problems related to public health work. To these laboratories also, bacteriologists from subsidiary laboratories might be seconded from time to time to gain experience in special techniques or engage in research. Finally there would be need for a Central Institute having close association with the national epidemiological centre mentioned by Dr. Curnow. The central laboratory or institute would serve as a co-ordinating centre for the service where meetings might be held and courses of instruction given. It should also serve as a research centre where the problems of infection and immunity and methods of general and specific prophylaxis could be studied. Research in such problems has in the past, and will be in the future, vigorously pursued independently in medical schools and other laboratories or institutions, but there is room for a central institute for the Public Health Laboratory Service devoted to the study of epidemic disease.
Proper liaison between the public health laboratory and the medical officer is essential. The present system of sending duplicates of reports on laboratory findings to the local medical officer of health, the regional medical officer of the Ministry of Health as well as returns to the headquarters of the Emergency Public Health Laboratory Service, makes available, both locally and centrally, the information from the laboratory which may indicate the occurrence of infectious disease requiring wider investigation. In the Eastern region frequent informal meetings between the staff of the Emergency Public Health Laboratory in Cambridge and medical officers of health are arranged at the Regional Office of the Ministry of Health. Personal contacts of this sort can be of the greatest value in promoting co-operation in enidemiological work.
The members of the Emergency Public Health Laboratory Service, under present conditions, engage to some extent in field inquiries; when a wider epidemiological service, such as Dr. Curnow visualizes, has been developed the bacteriologists may not be required to undertake so much field work. Nevertheless to obtain the greatest help trom the laboratory, the epidemiologist should keep the bacteriologist constantly informed of the progress of an inquiry; the bacteriologist should htave some training and experience in epidemiological work so that he may, when necessary, carry out field investigations. By so doing not only will the bacteriologist widen the interest of his own work, but his increased appreciation of the problems of the medical officer responsible for carrying out an inquiry will lead to better team-work. By such close association tne epicemioivgitc may keep himself informed of advances in bacteriological methods and have a full appreciation of the help which the laboratory can bring to his problems. I authorities, and have been most favourably impressed with both the personnel and the technique of epidemiological investigations.
Dr. James A. Doull (Western Reserve University, Cleveland, Ohio): It was in London that the greatest of all field studies was made, namely the demonstration by Dr. Jolin Snow of the relationship between mortality from cholera and consumption of polluted water.
Although all inquiries of this type are dcsigned to elicit new facts relating to sources of infection, modes of transfer, or variations in resistance, field studies may be divided into two classes, according to the conditions under which they are undertaken. First are those of an urgent nature in which the iminediate control of an outbreak is necessary, and §econd, those which are planned in advance and executed at leisure. The latter are broader in scope since they include to-day investigations of tuberculosis, leprosy and other diseases which ordinarily do not occur in epidemic form.
Regarding the machinery for epidemiological study, there is a tendency towards centralization in this as in other fields. Admittedly this has advantages particularly during epidemics. A central authority can maintain experts and advisers, large and well-equipped laboratories and correlate data obtained from the whole area involved. In the United States we must recognize these facts and the National Public Health Service has made notable contributions quite beyond the scope of any State or local health department.
At the same time too great centralization can have a stifling effect. Most of our State health departments, and those of many large cities and counties have full-time epidemiotogists and maintain laboratories and other facilities adequate for field research of a very important nature. These organizations, in fact, owe such service to the public, because they hold a monopoly of the essential data,-that is, of notifications. The studies of Dr. Chapin, for many years Health Officer of Providence, R.I., serve as sufficient illustration of what can be accomplished by brilliant and persevering efforts, and, I may add, that it is only by offering opportunity for scientific work in epidemiology and related branches that we can hope to attract the highest type of men into public health work.
Dr. J. L. Burn (Salford): In the majority of areas, sanitary inspectors conduct routine epidemiological inquiries. Owing to the shift of emphasis from a traditional view (exemplified by the phrase "drains cause diphtheria ") to the importance of the role of " carriers " and personal contact as factors in the spread of disease, health visitors-carefully chosen and instructed-could now do this w&k very well. A health visitor is better suited than the sanitary-.nspector to examine contacts, to perform technical procedures (such as immunization of contacts against diphtheria) where necessary and to "follow-up" convalescent cases and carriers. Thorough follow-up is a much-neglected field of work, vet one that can be most fruitful. Schedules or model forms for epidemiological inquiries might be compiled by the Ministry of Health on similar lines to the suggestions contained in the circular on food poisoning. Dr. J. M. Alston (London): In this discussion on a very wide subject, a great deal of emphasis has been put on one aspect only of epidemiological study, namely the identification of bacteria by species and, with more refinement, by types. This by itself is often very useful in showing the source of an outbreak from either certain materials or certain people. But it is only one element in epidemiology and tends to ignore the problem of endogenous infection and of external influences, either local or world-wide, which may have effects in developing foci of infection in different places at about the same time. For example, in influenza epidemics, such as that of a few months ago, there was a tendency to consider that the illness occurred first in one certain place, say in a certain town in the United States and then, by means of an unbroken series of human links, crossed State boundaries, oceans and continents. It cannot be considered adequately proved that such a method of direct transfer is possible in the rapid spread observed and it seems quite likely that for reasons unknown, separate foci arise at about the same time in different places. In that case how many independent foci should we suppose -one in each State or each town or each household? As regards administration of such studies I believe, like Dr. Doull, that an organization in which most individual workers ,are for much of their time working under central direction is no.t very likely to be sufficiently original and that a number of separate foci of initiative co-operating in information and experience is very much better.
